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DESCRIPTION OF PROBLEM
Genetic selection has proved to be an effective means of decreasing the incidence of tibial dyschondroplasia (TD) in broiler chickens [l, 2, 3, 41. Several nutrients also affect the incidence of TD [5, 6, 7, 81 . Vitamin D3, which is known for its Eunction in bone formation, undergoes a two-step hydroxylation before it plays its physiological role. It is metabolized first to 25-hydroxychoIecalciferol (25-OH-D3) in the liver, then to 24,25dihydroxycholecalciferol (24,25(0H)2-&) and
1,25-dihydroxycholecalciferol (1,25(OH)~-D3) in the kidney. The 1,25(OH)z-D3 is the hormonal form of vitamin D3, which enhances intestinal calcium transport and bone mineral mobilization [9, 10, 111 . Research on the effectiveness of 25-OH-D3 in preventing TD was inconclusive [12] . Other studies, however, indicate that 1,25(OH)~-D3 could decrease the incidence of 
M~TERIALS AND METHODS
Broiler chicks were produced from parental lines selected for high (HTD) and low (LTD) incidence of TD for nine generations. The description of selection procedures and management of these lines has been given by
Chicks from both lines were vaccinated against Marek's disease at hatch. Treatments of the day-old chicks were arranged into a factorial design of 2 lines (HTD and LTD) x 3 diets: the basal diet (Table 1) Full access to water and 23 hr light:l hr dark were provided. The incidence of TD was determined by examining the proximal tibiotarsi of all surviving birds at 4 and 6 wk of age with a Lexiscope. Scores of TD lesions were recorded as 0 for normal, and 1, 2, or 3 for abnormal, with 3 being most severe. Body weight was recorded by pen at 2,4, and 6 wk of age. Severity of TD lesions was measured by an average of TD scores. The analysis of variance for BW and incidence and severity of TD were performed using the General Linear Models [19] with pens as experimental units. Line, amount of 25-OH-D3, and interaction between line and 25-OH-D3 were included in the model. The effect of pens was removed from the error term. Gender effect on BW was confounded because of pen average weight. The analysis of incidence and severity of TD was separated by gender considering difference in sexes an appropriate model to use for JAPR TD VS. 25-OH-D3 or 6 wk of age (Table 2 ). The 25-OH-D3 decreased TD incidence at 6 wk of age, but did not at 4 wk of age (Table 2) . This is possibly because TD incidence at 4 wk of age was lower decreased TD incidence of LTD line birds than at 6 wk of age. Mitchell et al. [20] observed a decreased incidence and severity of TD in 48 LTD line broiler chicks at 16 days of age when adding 5 p G g 25-OH-D3, but not in HTD line birds. Rennie and Whitehead [21] reported that replacing 75 pgkg cholecalciferol with the same amount of 25-OH-D3 reduced TD incidence from 65 to 10% in male broilers at 3 wk of age. Feeding levels of 25-OH-D3 up to 250,ugkg had a linear effect on reducing TD incidence [21] . In the present study, the relationship between amount of supplementary 25-OH-D3 and reduction of TD incidence was largely linear in LTD line males and greatly quadratic in LTD line females ( Table 2 ). The reduction of TD severity was noted only in the LTD line males and not in females (Table 2) . Each increase of lOpg25-OH-Dfig diet, up to 70pg, is predicted to decrease TD incidence by about 1 and 2% in LTD line female and male birds, respectively (Figure 1) . With this predicted value, addition of 25-OH-D3 might not be cost-effective at its current price, given the levels of natural TD incidence in commercial high-yielding strains. Relative responses of the LTD and HTD lines to no supplementary 25-OH-D3 differed (P < 0.05) in TD by chi-square test, although the absolute response showed no interaction between line and diet. When fed diets supplemented with 25-OH-D3, the LTD line birds experienced a greater decrease in TD incidence than the HTD line birds. Contrast comparison showed no difference inTD incidence between 68.9 and 344.5pg 25-OH-D3 in either HTD or LTD line. Relative reduction of TD was not proportional to the amount of this supplement in the diet. The ratio of TD reduction in birds fed the high level of 25-OH-D3 to those fed the low level was about 1:1, although the corresponding ratio of 25-OH-D3 supplement in the diets was 51.
Different responses in HTD and LTD lines may be attributable to the effects of selection. In the HTD line, nine-generation selection for TD accumulated genes favoring TD incidence so that the effect of non-genetic factors on TD became smaller. In the LTD line, nine-generation selection against TD led to reduction of genes favoring TD incidence to such a degree that TD incidence was mostly accounted for by non-genetic variance. This could be why TD incidence hovered around 6%, close to or slightly lower than levels of natural TD incidence in commercial highyielding strains, from generation to generation in the LTD line.
The HTD line birds had a heavier BW than the LTD line at 2 and 4 wk of age, but not at 6 wk of age ( Table 3) . The greater growth rate at 2 and 4 wk of age seemed to be associated with a higher incidence of TD. The lack of difference in BW between lines at 6 wk of age suggests that there is little correlation between TD and BW. Interaction ( P < .l) between line and diet showed that adding 25-OH-D3 to diets had additional benefits for weight gain in the HTD line, but not in the LTD line at 6 wk of age (Table 3) . Over 36,000 broilers supplemented with 35 to 105pg 25-OH-D&g increased BW by an average of 42 g at 46 to 52 days of age, in comparison to those fed vitamin D3 at a 69 pcglkg base level [22] . A negative genetic correlation was noted between BW and TD incidence at 7 wk of age [23] . Presumably TD was sensitive to high growth rate at 2 and 4 wk of age. The development of TD decreased competitive ability of afflicted birds in the population, which led to a decrease in weight gain rate [24] . Addition of 25-OH-D3 could help those afflicted buds to gain BW, to some extent, at 6 wk of age or later, as indicated in Table 3 . It seemed that correlation of TD with BW is influenced by age and genetic background of flocks. 
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CONCLUSIONS AND APPLICATIONS
Supplementary 25-OH-D3 could alleviate the incidence and severity of TD in broiler chickens. Each 10-pg increase of 25-hydroxycholecalciferoVkg feed, up to 70pg, might be predicted to decrease TD incidence by about 1 and 2% in LTD line female and male birds, respectively. For larger amounts, the magnitude of decreasing TD incidence is not proportional to the amount of 2 5 -O H -D 3 compound in the diet. A higher growth rate from 2 to 4 wk of age occurred in HTD than in LTD line birds. The development of TD depressed competitive ability of afflicted birds and led to a decrease in BW gain rate. Supplemental 2 5 -O H -D 3 could help these afflicted birds to improve BW, to some extent, at 6 wk or later age. 
